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Novel solar UVB adaptation strategic mechanism in plants, which have not
function of CPD photoreactivation in chloroplast.
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Rice plants survive by developing UVB resistance through the repair of DNA
damage, cyclobutene pyrimidine dimer (CPD), induced by solar UVB on the nucleus, mitochondria, and
chloroplast DNA by photolyase (PHR). However, we found that PHR does not function in chloroplasts in

many plants other than grasses. Our question is how do plants without PHR functioning in their
chloroplasts defend against and survive UVB-induced damage? To address this question, we
experimentally demonstrated through analysis using mutants that plants in which PHR does not
function in chloroplasts have a new UVB adaptation mechanism that specifically senses UVB and alters
chloroplast localization, in addition to an autophagy function that actively removes damaged
chloroplasts.
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